(1) To show that a free abelian topological group on any metric space has no small subgroups.
(2) To note that any abelian topological group is a quotient of its free abelian topological group.
(3) To show that there exist metric abelian groups with small subgroups.
As a consequence every abelian metric group is a quotient group of a group with no small subgroups.
We investigate the questions: Can "abelian" be removed? Can "metric" be weakened?
We answer both questions in the affirmative. Conditions
and (3) [12] . (See [6] .) Given a topological space X, we denote the free topological group on X by F(X).
We will denote the identity element of a group by e. The set of all words in F(X) of length < 72 with respect to X will be denoted by F (X). We note that F,(X) = XuX_1 and FjiX) = (X U X~ l U <?)"
for all 72 > 1. Thus if X is compact, then each F (X) is compact.
We will need the following basic structure theorem of Graev [5] . As mentioned in the introduction, it is easily shown that every topological group G is a quotient group of its free topological group F(G) [6, §8.23 (b) ].
Definition.
A topological group is said to have no small subgroups if there exists a neighbourhood of e which contains no nontrivial subgroup.
These groups will be referred to as NSS groups.
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We will denote the set j 1, 2, 3, • • * ! by N. The closure of a set X in a topological space will be denoted by cl(X).
3. Results. (i) F(X) is NSS.
(ii) F(X) admits a continuous metric.
(iii) X admits a continuous metric. 
morphism /: F(X) -> F(Y). Thus if F(Y) is NSS, so is F(X).
Now let (X, d) be a metric space and /3(X) be its Stone-Cech compactification [10] . Then X is a dense subspace of ß(X). Let cp be the imbedding cp: X -> ß(X). There exists a continuous homomorphism <&:
such that $|X = cp. Clearly $ is an algebraic isomorphism of F(X) onto
$(F(X))= G(X), say. Thus to prove F(X) is NSS it suffices to show G(X)
(given the subspace topology in F(ß{X))) is NSS. is NSS if and only if X is metrizable.
Proof. It is readily seen that any locally compact space which admits a continuous metric is locally metrizable. Since by Theorem 2-68 of [7] (i) G is a quotient group of an NSS group.
(ii) G is a quotient group of a topological group which admits a continuous metric.
(iii) G is a quotient space of a topological space which admits a continuous metric.
(iv) G is a quotient of a free topological group which is NSS. We note that (v) =» (iii) =» (iv) => (i), as required. (ii) =» (iii) is trivial. Now assume (iii) is true. Let /: X x X -» FAX) be given by f(x, y) = xy~ . Then f~ (\e\) = A = \(x, x): x £ X\. Since / is continuous and e is a Gg-set, A is a G ..-set in X x X. Thus by [3, Problem 4,  p. 253], X is metrizable.
In conclusion we note that all the above results are true for free abelian topological groups.
In particular the analogue of Theorem 1 can be proved either by our method or by the method indicated in [15] . We also note that the above results also hold for Graev free topological groups [5] .
Added in proof. Further comments on this topic are made in a paper, by the second author, which is entitled Remarks on free topological groups with no small subgroups and will appear in the Journal of the Australian Mathematical Society.
